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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 43-45 and 50 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Fuller et al (US 6068941 ). Regarding claim 43, the Fuller reference teaches a fuel cell 
system comprising a fuel cell having an anode side with an anode inlet and a cathode 
side with a cathode inlet where the fuel cell is operable to convert a hydrogen- 
containing reactant on the anode side and an oxygen-containing reactant on the 
cathode side into electricity, an anode effluent and a cathode effluent; a hydrogen- 
containing reactant source connected to the anode inlet; an oxygen-containing reactant 
source connected to the cathode inlet; a low voltage blower "30" connected to the 
cathode inlet and operable to supply oxygen-containing reactant from said oxygen- 
containing reactant source to the cathode inlet; and a high voltage compressor "30" 
connected to the cathode inlet and operable to supply oxygen-containing reactant from 
said oxygen-containing reactant source to the cathode inlet (See column 3, lines 7 and 
25-27). Regarding claim 44, 45, and 50, it also teaches a low voltage power source that 
is a battery that drives the blower and oxygen containing reactant stream that is ambient 
air (See column 2, lines 38-39 and column 3, line 7-9). 
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Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claim 46 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fuller et 
al (US 6068941) in view of Thomas et al (US 5670266). The Fuller reference is applied 
to claims 43-45 and 50 for reasons stated above. However, the reference does not 
expressly teach a low voltage power source that is a capacitor. The Thomas reference 
does teach a power source that is a capacitor (See column 1, lines 14-15). Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify the Fuller fuel cell system to include a low voltage power source that is 
a capacitor in order to deliver power in response to power pulses and spikes required by 
the blower. 

5. Claims 47 and 48 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Fuller et al (US 6068941 ) in view of Stuhler et al (US 661 2385). The Fuller 
reference is applied to claims 43-45 and 50 for reasons stated above. However, the 
reference does not expressly teach a compressor that is powered by the fuel cell once 
the fuel cell is producing voltage above a predetermined value. The Stuhler reference 
does teach a compressor that is powered by the fuel cell once the fuel cell is producing 
voltage above a predetermined value (See column 1, lines 52-55). Therefore, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
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to modify the Fuller fuel cell system to include a compressor that is powered by the fuel 
cell once the fuel cell is producing voltage above a predetermined value in order to 
more efficiently utilize the power generated by the fuel cell to power internal 
components of the system. 

6. Claim 49 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fuller et 
al (US 6068941) in view of Zhang et al (US 2004/0131898). The Fuller reference is 
applied to claims 43-45 and 50 for reasons stated above. However, the reference does 
not expressly teach a blower that is powered by the fuel cell. The Zhang reference 
does teach a blower that is powered by the fuel cell (See paragraph [001 1]). Therefore, 
it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the Fuller fuel cell system to include a blower that is powered by 
the fuel cell in order to simplify the system and more efficiently utilize the power 
generated by the fuel cell to power internal components of the system. 

7. Claims 1-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Stuhler et al (US 6612385) in view of Fuller et al (US 6068941). The Stuhler reference 
teaches a method of fuel cell start-up for a fuel cell system having a hydrogen source 
connected to an anode inlet of a fuel cell stack, an oxygen source connected to a 
cathode inlet of the fuel cell stack, the cathode inlet being connected to a high voltage 
compressor, the method comprising: introducing hydrogen to the anode inlet of the fuel 
cell stack; and producing a voltage output with the fuel cell stack. It also teaches 
applying an electrical load to the fuel cell stack via the compressor "2" for supplying 
additional oxygen to the cathode inlet; and increasing the electrical load applied to the 
fuel cell stack via the compressor over time to supply additional oxygen to the cathode 
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inlet. It also teaches monitoring the voltage output of the fuel cell stack by the control 
device "10" and wherein applying an electrical load to the fuel cell stack via the 
compressor is initiated after the voltage output of the fuel cell stack has reached a 
predetermined value. It also teaches increasing the electrical load applied to 
the fuel cell stack via the compressor over time is performed gradually. It also teaches 
increasing the electrical load applied to the fuel cell stack is performed by a control 
device "10" that monitors cell voltages of the fuel cell stack and commands a 
compressor motor to load the fuel cell stack and to increase the load on the fuel cell 
stack as the cell voltages of the fuel cell stack increase (See column 1 , lines 49-63 and 
column 4, lines 47-52). It is well known in the art that fuel cells operate at a positive net 
power under normal operating conditions. Therefore, increasing the electrical applied 
load to the fuel cell stack is performed until the fuel cell stack produces enough 
electrical power to operate at a positive net power. However, the reference does not 
expressly teach operating a low voltage blower with the low voltage power source for 
supplying oxygen to the cathode inlet of the fuel cell, decreasing the operation of the 
blower over time as the voltage output of the fuel cell stack increases, ceasing operation 
of the blower when the voltage output of the fuel cell stack has reached a 
predetermined value, ceasing operation of the blower when the voltage output of the 
fuel cell stack is sufficient to support operation of the compressor, introducing hydrogen 
to the anode inlet that includes opening a valve to release hydrogen flow to the anode 
inlet, and a valve that is opened either manually or by an electronic solenoid. The Fuller 
reference does teach operating a low voltage blower "30" with the low voltage power 
source for supplying oxygen to the cathode inlet of the fuel cell, decreasing the 
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operation of the blower over time as the voltage output of the fuel cell stack increases, 
ceasing operation of the blower when the voltage output of the fuel cell stack has 
reached a predetermined value, ceasing operation of the blower when the voltage 
output of the fuel cell stack is sufficient to support operation of the compressor, 
introducing hydrogen to the anode inlet that includes opening a valve to release 
hydrogen flow to the anode inlet, and a valve that is opened either manually or 
automatically usually by a solenoid (See column 2, lines 33-36, column 3, lines 7-9 and 
25-27). Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the Stuhler method of fuel cell start-up for a fuel 
cell system to include operating a low voltage blower with the low voltage power source 
for supplying oxygen to the cathode inlet of the fuel cell, decreasing the operation of the 
blower over time as the voltage output of the fuel cell stack increases, ceasing operation 
of the blower when the voltage output of the fuel cell stack has reached a 
predetermined value, ceasing operation of the blower when the voltage output of the 
fuel cell stack is sufficient to support operation of the compressor, introducing hydrogen 
to the anode inlet that includes opening a valve to release hydrogen flow to the anode 
inlet, and a valve that is opened either manually or automatically usually by a solenoid 
in order to provide a limited flow of air during start-up so that the cells are not damaged 
while the fuel cell is heating up and ramping up the voltage. 

8. Claims 13-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Stuhler et al (US 6612385) in view of Fuller et al (US 6068941) and further in view of 
Zhang et al (2004/0131898). The Stuhler reference in view of Fuller reference teaches 
a method of fuel cell start-up for a fuel cell system having a hydrogen source connected 
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to an anode inlet of a fuel cell stack, an oxygen source connected to a cathode inlet of 
the fuel cell stack, the cathode inlet being connected to a high voltage compressor and 
to a low voltage blower, the method comprising: introducing hydrogen to the anode inlet 
of the fuel cell stack; and producing a voltage output with the fuel cell stack. They also 
teach applying an electrical load to the fuel cell stack via the compressor for supplying 
additional oxygen to the cathode inlet; and increasing the electrical load applied to the 
fuel cell stack via the compressor over time to supply additional oxygen to the cathode 
inlet. They also teach monitoring the voltage output of the fuel cell stack by the control 
device "10" and wherein applying an electrical load to the fuel cell stack via the 
compressor is initiated after the voltage output of the fuel cell stack has reached a 
predetermined value. They also teach increasing the electrical load applied to the fuel 
cell stack via the compressor over time is performed gradually. They also teach 
increasing the electrical load applied to the fuel cell stack is performed by a control 
device "10" that monitors cell voltages of the fuel cell stack and commands a 
compressor motor to load the fuel cell stack and to increase the load on the fuel cell 
stack as the cell voltages of the fuel cell stack increase. It is well known in the art that 
fuel cells operate at a positive net power under normal operating conditions. Therefore, 
increasing the electrical applied load to the fuel cell stack is performed until the fuel cell 
stack produces enough electrical power to operate at a positive net power. They also 
teach decreasing the operation of the blower over time as the voltage output of the fuel 
cell stack increases, ceasing operation of the blower when the voltage output of the fuel 
cell stack has reached a predetermined value, ceasing operation of the blower when the 
voltage output of the fuel cell stack is sufficient to support operation of the compressor. 
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They also teach introducing hydrogen to the anode inlet that includes opening a valve to 
release hydrogen flow to the anode inlet and a valve is opened either manually or 
automatically usually by a solenoid. However, the references do not expressly teach 
operating the low voltage blower with the voltage of the fuel cell for supplying additional 
oxygen to the cathode inlet of the fuel cell via the blower. The Zhang reference does 
teach operating a blower with the electrical power generated by the fuel cell stack (See 
paragraph [001 1]). Therefore, it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to modify the Stuhler method of fuel cell start-up 
for a fuel cell system to include operating the low voltage blower with the voltage of the 
fuel cell in order to simplify the system and more efficiently utilize the power generated 
by the fuel cell to power internal components of the system. 

9. Claims 25-42 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Stuhler et al (US 6612385) in view of Fuller et al (US 6068941) and Zhang et al 
(2004/0131898) and further in view of Pearson et al (US 2004/0126632). The Stuhler 
reference in view of Fuller and Zhang references teaches a method of fuel cell start-up 
for a fuel cell system having a hydrogen source connected to an anode inlet of a fuel 
cell stack, an oxygen source connected to a cathode inlet of the fuel cell stack, the 
cathode inlet being connected to a high voltage compressor and to a low voltage 
blower, the method comprising: introducing hydrogen to the anode inlet of the fuel cell 
stack; operating a blower with the voltage of the fuel cell; supplying oxygen to the 
cathode inlet of the fuel cell via the blower; and increasing the voltage produced by the 
fuel cell over time. They also teach applying an electrical load to the fuel cell stack via 
the compressor for supplying additional oxygen to the cathode inlet; and increasing the 
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electrical load applied to the fuel cell stack via the compressor over time to supply 
additional oxygen to the cathode inlet. They also teach monitoring the voltage output of 
the fuel cell stack by the control device and wherein applying an electrical load to the 
fuel cell stack via the compressor is initiated after the voltage output of the fuel cell 
stack has reached a predetermined value. They also teach increasing the electrical 
load applied to the fuel cell stack via the compressor over time is performed gradually. 
They also teach increasing the electrical load applied to the fuel cell stack is performed 
by a control device that monitors cell voltages of the fuel cell stack and commands a 
compressor motor to load the fuel cell stack and to increase the load on the fuel cell 
stack as the cell voltages of the fuel cell stack increase. It is well known in the art that 
fuel cells operate at a positive net power under normal operating conditions. Therefore, 
increasing the electrical applied load to the fuel cell stack is performed until the fuel cell 
stack produces enough electrical power to operate at a positive net power. They also 
teach decreasing the operation of the blower over time as the voltage output of the fuel 
cell stack increases, ceasing operation of the blower when the voltage output of the fuel 
cell stack has reached a predetermined value, ceasing operation of the blower when the 
voltage output of the fuel cell stack is sufficient to support operation of the compressor. 
They also teach introducing hydrogen to the anode inlet that includes opening a valve to 
release hydrogen flow to the anode inlet and a valve is opened either manually or 
automatically usually by a solenoid. They also teach maintaining the voltage of the fuel 
cell by a control device that monitors the cell voltages of the fuel cell stack and 
commands the selective introduction of hydrogen and selective operation of the blower. 
However, the references do not expressly teach operating the fuel cell stack in a stand- 
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by mode when normal operation of the fuel cell stack is not needed, where operating 
the fuel cell stack in the stand-by mode including: monitoring a voltage of the fuel cell 
stack; maintaining the voltage of the fuel cell stack above a predetermined minimum 
value by: selectively introducing hydrogen to the anode inlet of the fuel cell stack; and 
selectively operating the low voltage blower with the voltage of the fuel cell stack to 
supply oxygen to the cathode inlet of the fuel cell stack via the low voltage blower; 
allowing the voltage of the fuel cell stack to decrease to a predetermined value before 
introducing hydrogen and operating the blower; allowing the voltage of the fuel cell 
stack to decrease to the predetermined value is done repetitively; hydrogen is not 
introduced and the blower is not operated while the voltage of the fuel cell stack is 
allowed to decrease to the predetermined value; and introducing a steady light stream 
of hydrogen to the anode inlet of the fuel cell stack and supplying a steady light stream 
of oxygen to the cathode inlet of the fuel cell stack via the blower. The Pearson 
reference does teach operating the fuel cell stack in a stand-by mode when normal 
operation of the fuel cell stack is not needed by continuously running in a low output 
mode (See paragraph [0012]). It is well known in the art that by running in a low output 
mode, the voltage of the fuel cell is monitored and maintained above a predetermined 
minimum value by selectively introducing a steady light stream of hydrogen to the 
anode inlet of the fuel cell stack and selectively operating the low voltage blower with 
the voltage of the fuel cell stack to supply a steady light stream of oxygen to the cathode 
inlet of the fuel cell stack via the low voltage blower. It is also well know in the art that 
by switching from normal operating mode to standby mode, the voltage of the fuel cell 
stack will decrease to a predetermined value before introducing hydrogen and operating 
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the blower. It is also well known in the art that allowing the voltage to decrease to the 
predetermined value is done repetitively in order to maintain a steady state condition. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the Stuhler method of fuel cell start-up for a fuel cell 
system to include operating the fuel cell stack in a stand-by mode when normal 
operation of the fuel cell stack is not needed by continuously running in a low output 
mode in order to improve the response time of the fuel cell system to reach full 
operating power. 
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